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(54) DC MACHINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC machine which can 
always make satisfactory commutation, without being affected 
by loads. 

SOLUTION: A blower motor 1 is provided with an armature 4, 
which is constituted by winding an armature coil 9 around an 
armature core 8. and magnets 2 and 3 which are faced opposite 
to each other on both sides of the armature 4. When the 
direction of the current flowing to the armature coll 9 which is 
short-circuited by means of brushes is inverted, in other words, 
when commutation is made, a reactance voltage which delays 
the variation of the current is generated by the inductance of 
the armature coil 9. An induced voltage, which cancels the 
reactance voltage, is generated in the armature coil 9, while the 
coil 9 is commutated by forming extended section 2b and 3b at 
the end sections of the magnets 2 and 3 In the direction of 
rotation of the armature 4. Consequently, commutation curve 
becomes a linear commutation which is one of ideal 
commutations. 
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{tmm 2 ] if 1 frlBigoDia8Sfi»r*3i.iT, 

Cf»*3S6 ] ifjRJs 5 \z$im(DmMm\zii^^x. 
m^m&mt. nm^(Dmm:^\^m(D^H&mznm^ri. 

wtBj^ssBfi, mm^<Dm^:fs^m<Dmmzm^-^ti. 
^(Dm^Ammysmz^^ izm< u^j^oj^^^n^ ci 

[$mm 1 0 ] m^m i ~ 9 ©vi-rn;i^-«fciB«« 

&zsm^:^\^mm<Dm^iz§Em.-t^m^<D'p.L-mm<DM 
[if 1 1 ] if 1-10 (D\.^-rnt)^~JMiz$m 



miE^-^m^mt. ■^if^yh<Di.mw>:5(,\t.Tt^mz 

[0 0 0 1] 
[0 0 0 2] 

[Se^OtSlE^Pi] 01 Steffi ^ {I. itgi!^:-^' (ifiSit 
miftttl) 2 0«, vy^-yh2 1. 2 2, «^2 3, 
n> = 7^-^2 4S;Z>'y7->2 5#$'^LTVi-5, :i<D 
agi^:-^ 2 0 -CH. ilSS«ili?5mS&^n^Cli:T?, « 
»?2 375^01 3 (a) -* (b) -* (c) (DMUlHe-r 

[0 0 0 3] l¥U<tt, ^^^^2 3(i. ««^37 2 6 

tmm^=i-(ji2 7 L^muxi^^. mm^j-ziy 2 6\z 

«. «IS:(0»852 6 a*«jl^)^$nT*5»3, -5-W-5-^©5 

o©«gE2 6 a(7)rastr««^^:3-f;i.2 7Ai##Mlt^. 

6 attfcMro^a^n-f ;udt|siit(3###ttenTti 
5. oSD, ::®it?jK^-^'2 o<D#^:«r^«^j-^u#-e 

[0 0 04] 3>i7"— ^572 4{±. a^(D-fe:^^;<> b 2 
4a€:^L. ^(D't.^ h 2 A a\zmWt^^O<,Z-7 

2 5 2fct^n>5 7^-3' 2 4<0-fe5?';<>h2 4 a S:ST« 

J:0. •SW?n'f;i-2 7tc8Kn-5«ijS©r^#7li^M$n 

[0 0 0 5] :lz.x. y5>-2 5A^e>^^^n--f;U2 7 

■r. 014 (a) II^-rJ;^tC««^3'r;i.2 7IC:&*^ 

UT3>5 5^— ^2 4*i|ai 4 (b) ©J;olcy7->2 
5tC^UT:&fiiJ(C^Slf -5. -r^ii, :r7->2 5tCj;o 

T2ocD-fei//>h2 4 aAiMi^^nx. mm=f-^-i)v 
f^i. iai4 (c) nmi-zi-i )V2 7\z 

14 (a) -> (b) ^ (c) 0|llllr««^2 Ztmm- 
■^®^tr«^^3i';U2 7^rjttn«)«fJft ICDIS] 
#A^*jJ6fCi^c-5, ;^t*3C«<i:^, + I A^e,- I ^T2 I « 
^ft*S-li-Sfc«e)««Bit*t:^7>'2 5*^6SSA$n^). 

014 (a) ~ (c) «. 013 (a) ~ (c) 
t:«*SUX*30. 01 3 (a) -* (b) -» (c) (D^o 

\zmwf-2 z-hm^-r^mz, «^^3'f;p2 ysrs^n 
^nm. I oi6i#;!)i^M$n. ^on-f ;u2 7 \zm^^n 

^zi-f Jl/2 7©«fiS;^3<i:. vy^^-^^y h2 1, 2 2i}^<b<D 
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[0 0 0 7] L (di/dt) +e+Rci+R2.(I 
+ i ) -R 1 ( I - i ) =0 

L (di/dt) t±, 7'^>'2 STM^Sn^ 

^^L. Rl, R2«. -r7v'2 5i:Zl>55^— 5^2 4 
n-SmSST^O, i «y^->2 5-eSi^$4a.5««^n 
[0 0 0 8] Snit^fcfeUT. «aTn'f;U2 yoUT 

[0 0 0 9] L*^L^£A^*6. ««^3-f;i.2 7tC'J7i? 

m=SRzsy^i^m^<Dmsiiir£-DXL.^z). ^<d 
nmiiLx, y^i^itm'^mi 3<DKmsmDyjmiz^ 
wi^-^x. mt^t:^m^ii:^ysmf)^i:'hnx^^^. 
CO 0 1 0] z.<D-:f7zyiiLm<D^Wiit, mmmBms.e 
(DBW'^'b^ <-r^fzsbizmm-^n^'hcDx&^. 
<«. mmmi£e\t. nm^^-i)V2 7'&mm-r^mM 
fi<D®^ft;tcj;oTipia-i';u2 7 \zm^^n^mmmti 

[0011] e=-d4>/d t 
t3S0. ^^mffie«, ■B»^3-r;U2 7^ajaf -sss 

CO 0 1 2] ClClTa#:WtC. Sgit*«)@«^ZI-r;l.2 

7 fCi^e^ns^JlieilCEe 1 6 ?rfflt.iTI5iBJ-r-5o 
016{C«, ««^n-f;u2 7^Sjii-r^®^»<i>, o 
so. it«i^3'f;i/2 7 7ji#^{^tte,n/t««^3 7'2 

6 (5 0<D®fflJ2 6 a) F«gS:aja-rsm^S<l>0!E{b 

27<DmmmE.e (=-d<I)/dt) ^^LTVi^S. t'j: 
43. glierii. 013 (b) ®t)tSg&*ip{4S0° <i: 
LTl>5. EP-^. ^^^^n-f JU2 7lcJ;0#S$n;tfl 
^^=IT2 6 ( 5 OOftSE 2 6 a ) (D^.L-fl^, -^if^—j 
V2\, 2 2(D^'h}:i-%.-t^^^^mm^mQ° }^\. 



CO 0 1 3] ««8^=l'f;i/2 7 (cmfjS^S^Bitn^Srt^tlittl-C 

li. ii^^n'f;i'2 7$ai®-rsffi^^go«. 

H21, 2 2A^b«m*©.^S:#«-rn«J:<. ai 6 

o (A) <D^r)\zmm.=t2z<nmm^wifim^'&.m.Q'' 

(013 (b) roiHiKfi:S) «i:#«fe;*:€r 

CO 0 1 4] $Ac. «^^^2 3W|5Iteli#(C(J«^?3< 

;i' 2 7 \zmmwn. ^(f^mmz^-D xumit>^^ i; 

T. -^if^-v h2 1, 2 2<D^miC^#S:*5j;S-rctp 

ttTics, i¥L<«. %m=?-n^)\^2 7\zm\^wm-t. 

mm. EP*.. 013 (a) ^ (b) ^ (c) ©IlltC« 

«T2 3 75tiHiteT-g)<i:^»rsG-r-5fc56. m^^n-rju 

2 7(Icfc«>fiS^«Oti. 2 3<D[5lG&S(CiSL;T 

016® (B) CDi^lC^Ykf -5. O^O, «W?2 3 
cDlHlS{4g75^S2fS{4M0'' t.fi.^t.^lE-h^(b^^m\:-t 
-5. ^WM^. Vi^^<y h2 1. 2 2«a*« (A) i 
«^Tn-i';U2 7ro®*g (b) d^^figStiTll^icm 
^^n'f;u2 7?£aiar-5JK*s<i>«. ««?2 305(11 

^{i®{CJt::i:T01 6C75 (C) (= (A) + (B) ) o 
^Olzmtt^. -3^0. 2 3*^*£pfireo*" 

Sfjj^-rswic, (c) itmhiz^Kt^?,. J: 

oT. miiT=l-l';U2 7«s5!®mBEe(±, dOfiS^fi 
COO 1 5] CCDckpfZ. ^S«ffie«S»5t^iiei3--5 

::^rfi]ic^e$ti. Mi^«8it i <DKt^f)^mnx^sMm<D 
tHHio:5i6]tcenft$-t±§cci:-e. ma^:3'r;i'2 7®^ 

l^^, 7i433IKglr«. dc^^Bfi^^S (C) \Zj:.?>mB 
W£ e fcttTli;^ < ttrlB 'J Ti' ^' >xmBEfe#^ Ufc± 

CO 0 1 6] 

C%Bj75^'^ftLJ:-5t-r-5^1ll] td^TJi. ^-^S'A^ef 

*«^»i-r^«^Tti. •ii«^3-r;u2 7^ijStn^«rjS*^ 
mw-mx.Tziya.~-y hX'mm^n^yaT=i:-i$'\zii 
Ts*f®j mi 6<D-r-f-)-xm\) iz^W)-r^:ittu 

-5, Sfc. [Hiei5:*iiB;<;ic^fci6^5gm*« (C) irJ: 

(ommtzfSi\:'X>}Ti'^>:^m!£h±^<f£?>. v^-:> 
t£.wi%^u-Dz.ttimmiiu-Dxiy^oo 
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[0 0 17] ^mmiit±mmmi^.^msi-r^rzisf)izu^ 

[0 0 18] 

ilf^t^lC*3V^T. tfrie-^^^-y hCii^aiSt;. SSt^'cDtff 

[0019] m-^m2\ztim<D^m\i. tnsm i tctsig 

[0 0 2 0] fgjt?^ 3 tC|fi«K)%BJtt, it^jg 1 irtB«6 

(Dm.mwtizii'^^x. mimiM^(Dnm'^=i'X Mz^^-^ 

YiriS' >7.mmz^±iz-^-^i±rz ^ i ht^. 
[0 0 2 1 ] smmA\zmm.<D^m\i. tmm i iztzm 

[0 0 2 2] smm. 5 (zie«(o»Bj«, w*^ i izam 

mm^<D^m:^(^m<Dismzsi^^n. ^<Dm^f)me. 

[0 0 2 3] m^m 7 iciHiScD^B^tt. 5 \zmm 
<DW.mmzii\^^x. mtEmmmt. mm'f-(D\B\^:^\Pim 
os^ffifziBssn, ^(Dm^i)mGiyfi^iz^'^izm<u 

[0 0 2 4] if 8 iz$m<nmmit. mi^m s {ziem 

iimi&:^^mwmmizss.^^n. ^<Dot,<D-:^<Dm 

[0 0 2 5] 9 ici3mo%B^«. i ~ s « 

1 0 iziim.(D^mit.. 1 ~ 9 (Di^-rn^^- 

(Dot,^my3mmRzs'Ei^-:^(^mm(^i^mzii^-r^m 



gtf -5, 

[0 0 2 6] mim 1 1 \z%^m.<Dmn\i. m^m i ~ i 
0 (r>^^-rrifi^-'m.\zmw.o:>m^m\zii^^x. m^-^if^ 

[0 0 2 7] M*3S 1 2 [rie«<D%a^(i. ttjR:S 1 1 tc 
h CD-h«g|5XlSTSffiS(J{r JgfiK^ n-5 [HIHBTfe -5 d i *S 
[0 0 2 8] Wffi) ««^©[eIg^(C«, ft^^^-f 

^<t\zj:':>xmmmf]x$,^mmmj£Am^-t^o ts* 

-etS, dne.'J7'i'^'>X«)I<i:^e«l£<ttcJ;oTSE 
7'i'3^>>^«EE*tiT-^t^$n^, d©J:5lcfn{i, ft 

m^^wiLTzm^, mm^=i-<)i<nmmizmcxo7!7 
^yxmrn-fi'^mt-r^A^. mi&mf£hnm^<^^^<,zit^ 

A^/h 2 < ^'ir ir < ^ ^esufz J; o T U T ^ > 

^ ir cfc o T u 7 i7 >x«m*i^±tcfl-^ 
[0 0 3 0] if*ia4(ciam»f!B^icj;ti«, ^sit^u^ 

^nxmrnfi^s^mznton^. 
[0 0 3 1 ] m^m6iztm(D^mz^tnt, mm'¥<D 
mm'i'zi^ ji'^m'm-^m-^mf)mm'T-(Dmm\zi^^^m 
iraL.. ^<Dmixnzit^cxmi&^n^mmm&\t, mmw 

mf}^'h-S<'m'frtz:k^<f£^. dCD^igSm(::ckD UT 

i'^>xm&mit,m^tixmmA^s.mznt:>n^<. 

[0 0 3 2] lf:^]«7B:y:ft*«8trtB«g©f!l^tcJ;n 
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CO 0 3 3] m*3«9 i;IB«<05gH^(CJ:n«. Srj?t4'«) 

[0 0 3 4] imm 1 0 (rB3ttcD5iHj«cj;n«. mim 
BBo -5 iHie:&iS]<iiJ&of(HiK:;5(6]iSS(iii<D^gp(csag-r ^ 

[0 0 3 5] ii^^l 1 (Ct2i£<DfgB^fzJ;tltt'. v^^^ 

[0 0 3 6] m^^m 1 2 !rtB«<^5!?q{C<J;tl«. 
CO 0 3 7] 

w.immmmL^Wimzm-0-cmm-ti,, ttn. x7zi> 

ZL->vhT«. jSf^X-r <y^«^^tfi^rJ;oT:/oT^:— 
^r-^roii«^(C 1 8 A«)mgit*^8itn, LoficS 
iZ^-oX. =E-$'^^mm'S.^nxx.7:2>=i.--yV- 

\zmK>}i,^n^m.miimm^n^, 

[0 0 3 8] mUt. mMmiilyXOZ/oT'E-^ 1(D 

[0 0 3 9] PiSf^i, ■^■Mmmm(D-7u7=E-^ I 

lC*3liT, N<§iS.a^SS^Jg^-r-5 2 0(7)Vi?':^-y h 

2. 3 7!>^«^^4&^fe^-p*fr6]SHgSnT^»5o 

4«. S^^ZITB t^W::T8fC^S$n^m^T3 

n T 8 (c «, m^<r>mu 8 a 7>« S nT*3 0 . 

^©3-^C0 5oro®g|58 aWj^EtC^^^n'T JU9*^# 



8 a -5-roif«'C^^ro7a:-r^^At 30° (=360° /I 

2) tti^^o\zm^^nx\^^^, ^fz. mm^'SmL 

Tt/i-S)/«?> ?SfCCDft!3<0®^T=l-f jl/;5>*5 0(7)#«K8 aS 
[0 0 4 0] =i>5?— rJ'Stt, «ti^-4<^-SS(CiaiS 

^nrt^-s. sfc, :/5->6*^'3>5 7"-^'5^c}ssf 

mmi^mxit, 1 2<@©-by^>h5 aAJii;^[6]tC3 0 

0° ig|te-r-5t#, ^^^n-f;u9ro«atOfpi#A^'^M 
^n-So 0*0. mm'T-4<D3o' (Dme.izj:-:>.xmm 

[0 04 1] :^mmmm<D-7^:S(,y f, 2 . 3 «. 

gB2a. 3ai:]ffiggP2b. ShL^^V, ^mm^2 
a, 3 a 013 tr^-r«^5fe«Vi/;r> N 2 1 . 2 2 
izm^-t^^^i-X'&-oX, ^<D£.mm^2 a, SacpiHl 
(g:^[Slffl»C3^SgS2 b, 3 bAtJ^J^StlTlriS. oS 
0< vi/;?;-yh2. 3lr*3lt-2>[Hie::^(^«OT5flSSI5(cMS 
g|52b, 3b*tMli5Jg^$nTl»S. ^^agE2 a. 3 
ati, 01&af02t::S^f ±5fr. SfiS4'©«SI^3'f 
;i/ 9 *i#g^?ns 5 O0D«gB® o -feleiei^lfilMRl/lHlg 
*r6]J£ffli|CDJsgg|5ICSam-r^egE 8 a ©>f <ilx^rB^©:ft^ 

(=12 0° (DMm iziait^i^rzm^tu^^oiizi^^ 

$nTl»S, -?-©im®8P2 a. 3 aWcf'L^tSSiEifG) 

^a^3-f;U9 75^*#^^n^m«^aT8 (50CD«gK 
8 a) ®*'i:^75>*-ife-r-5>[HlgfiM (EI 1 «)lHie^iM) f)^ 

z^eiz^-oxmrn $ n-5 fta^n ;i/ 9 ©«8it® isi 

Stef-So ^/t. JffiftSB2b. 3b«. eaiKft1(D3 0 
J;-5ICU^fi£^nT<,»^, M:gg|52 b. 3b{C*5 

3 bfc*3tt-55t«fflij<DiE:FBi(s, ^-^ 1 <D\im±m.mit 

[0 0 4 2] dCT. Bmo«^^3'f;i.9(CJ;-pT 

#SSn^m^^3T8 (50W«gU8a) .fc-T^^t^-y 

h2<hro{iSMfi^S:02^ffltiTiJiig-r^, /'ccij, 0 2 

WUTSbrcMiCEt?S.-5, |2l2{C*5ViT, v'^ 

^^--y h2(7)Jl:^(S]ro^<£:^ST^U. SgtB#0«ttl^n 
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a) Sri 5 0° (5 X 3 0° ) roHT'^bT^i^o 
[0 0 4 3] lt»^4 7ji(5IgLTli^^^3T8«)^e*t 

0 2(7) (a) ©ck-StcnT^SSA^^^t-y H2CD}*^g|5 
2 c ll-ag-r^i^mH^^n-f^ugcD^rjlfA^T^^SSn 
-5. •?-®t^SgA^'i (b) <D^^iZ15° (UteLfciigAS 

(c) 5° [5ieL/t[Hie{3:g-eMr)S*^'IIT-r 

-5. OSO. «^^:3T875^ (a) - (b) - (c) « 
JdtdSO' [Hie-r-5<i:€(C«^Ta-f;i/9©g8f!75^j|M 

[0 0 4 41 «eoT, 03{C*-rJ:^fC. iE8S4'©«^ 

ttieieirtSCT^-^iriiJra-rs. fife, ci^iTS^-Tism 

mil. -^y^y h2, 3iz^^mMmta:)-&!$.m^mt: 
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[0 0 4 5] mM'p(Dmm^::i-()\^9^m 

#<i^c-5. ;ic*3. msTti. mm^-=i-r)i-9izj:.K>mm 

h 2 . 3 W^mffiBC 2a. 3 a (D^'L-tA^-^t^ t 
BP-S. EIl{c43lt^«ffil^2 3«lEie{4gS:S«Pfi: 
mO° tiyTmLXl^^o 
[0 0 4 6] CCOmmmi£e\Z^-oX. 'JTi7^-^7.n 

E.i)<nt>m^tiT, mi sizmt^^mmti^m-^n 

[0 0 4 7] Sfc. X.7=i><DX-(^y^mmz^-z>X^ 

)V 9 ^J^n^«r^t*^'^ft; U 7 i7 ^' >X«BE*iltMr 

?>f)^, mmm!£e\t'E—^M^\zis^uxu7i7^y7.m 

[0 0 4 8] fl{*:«J{r. mi^T.'i y^Am i ^^gtrltf^ 

sn. tt^^n-r-ii^gm 8A<D«oS;5^'oitn-S)t. -tt^ 
^ n-Y 9 (D«r>it(cj«:DT 'J 7 ^ >;^«BE*<Jf iof 

m^^:3-i';P9{w4Acomc1i7i^iiitn^i:. ■*^^3'f;i/ 

9ro«sK{cj©i;T'jTi7^'>x«m*i«^-rs. cro* 

:iay^o\z=E-'$'^mzit^CX. ^)7^^>7.mE 



^senile fc^ibf -5. tSoT, ^-^^mt^'&m-r^ 

[0 0 4 9] &.±M'&L'ti^'o\Z. :ip.^m(Dmmzi:.n 

0 , ^■^(D^m\zm^'^mm'^^&^mt.t^^m^$> 
x\ ■^izs.mj.mm'&n^ciiA^X'^^. mi^mizn. 

[0 0 5 0] (2) :/nT^-:5' l^^'^^LTUGSn 

=L-y h^ifi-m\zmmx^^o 

•5. 

[0 0 5 1] (4) -TiJ'^r-y hJgt>i©^JS{Cj;0S8g<& 

(ll2SISfifgffi) fii^T. *:^a^$*#:<t:Lfcm2*SSJ^ 
EI2{rS^-rf^t^<^vy;^-y h 2, Strf^^T. 04 

iz^-rm^oy-^if^y h 1 1 <&*-UTtgfiKsn?>, o$ 

0, Vif:^<;/ M l<DJ^t»cti.^H. EI 1 COyPT^:— 

1 1'&mm^izmmvx^i^tc.m^mx'Sb^, 

[0 0 5 2] EI4tC^Td;-5(:. -T^^r^-y M 1 «, £ 

m^ssBi 1 at. iE-oimffiffi 1 1 aizni^xmm^zi 

7 8<D^^-:^(ti]m(D^mzmtiimm-^nfzmm^ i i b 

iiti^LX^^^, iifigBl lb«, SBStEFBl«3 0° (D 

Am\zMit^T^&-s^mi^, ^<Dm-^i>mt^:^^\zw^^ 
izn<tsi^^^m0Z-srLx\''>^o sfc, ^^Msci la 
iztnf^iBi^-^\^mm(Dimi i c t)^©]f$7>i»^{c 

If <fj:-5=fc5Jgfi)4^nTli-2>,. -^if^yhl 1® 

ckOfcMSBBl 1 bW:^*^*/h$<;'cCr3Tl>5, 
[0 0 5 3] SEoT. m^T=iT8;5^ (a) ^ (b) — 
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■=i-()v<^\z^^-ti)mum£G (=-ci«>/dt) 

[0 0 5 4] Z.<DmmmS.e\Z^-oX. UTi7^>xffi 

ffidiff-^JBstiT, laefc^fjc^tc. mm^m^n 

[0 0 5 51 **JSJ^S8T-fe, ^-3^ft?tftrjfS:i; 
®vy^>y h 2 1 , 2 2 fCJtLTSgSB 1 1 b^^Jt. 

[0 0 5 6] 1^, ±$mmmmit, &,T<Dmimx-mmL 

0-ha2&3ISSfg^<DVi^:^<y h 2. 3. I ITfi, lUte 
:5r(S]fiiJcr)'ffiai5{CMSHE2 b. 3 b, 11 bS:ia^t--5t) 
(DX$>r>tzi^. Z.n.\zm^-ti>'h<r>X\tts.\>y. OSO. 
^7RtX08{C^-rvy:^<y h 1 2, 13©J;3{r, « 

12b, 12c, 13b, 1 3 c ^SE^L/> ^-CO^-^CO 
— :^a)3i:ga51 2 c. 13 bOil^^75^^^*>^r^:»<3ii,J; 

o\zmi&vx^^^\ 

[0 0 5 7] l¥L<«. h 1 2fi. EI7(Z^-r 

fc]SSg|512b. 1 2 c«:iiAT^i'5, MgaSl 2 b, 

1 2 c tt. SrSEFalro 3 0 ° CD^^Slr^tJC-r^S^^W 
Sfc. 31Sg|512b«. ^IKSSP 1 2 a <h 

L;jpSTjg£S$n. iifigui2cfi. iHie*[S]ieiijtrrfi] 

vy^^-v M 2^JgfigLfcil^, m^^nTBTS^' (a) 

- (b) - (c) (nm^zmur^mmmz^^^x. mm 
&\z7rct^o\z. ^m^^mx^^. 

[0 0 5 8] vy^i-yMSH. 08lC^fJ;5 

(C. ifigjigB 1 3 a ^rojS^j^gEfCj^ttiJg^^nfcll 
SHi513b, 13c^ffiATliS, I^ggKl'Sb, 13 

cti. siiitiKFBi© 3 0 ° (Dnm^zn^t-.r^Si^^mi^x 

t»-5, j^SSgl3bt±. [5lG}^(erll:iS]*»-:)T«t%^{3^< 

;k-5=fc3Jg)5K$n, }iSg|513c«> iK^gB13aJ: 

1 3€:JgEeL.fc«-&t). ««^=]T8;5t (a) ^ (b) 



^ (c) <Dm^zm^-t^m^mzi6\,^x. ■ttsi^n-r;!/ 

9Srii^-r -Si^lSSO^, l2l5<7)«fc-5(C^ft;-r'5. -S-b 

[0 0 5 9] 0-hta€-*JfiJgSgTfi. &t»#{C*5i»T. 

<,-7i/^^-yh2, 3, 11, 12. l3(DmSi^2 
b, 3b. lib. 12c. 13b, 13c«P$S:^ 

m9\z7j%'r^^\z. j?$*i-^w7y^-y h 1 

<0-7^;^>y h 1 4 t). ^iS^gg 1 4 a iJifigg 1 4 b ^ 
WLTO>S, ^LT. gHl6]05til;5Wd:S±5]SSgEl 
4h^m^-r^:ztX, 03Xfi@5(r^-rJ:5lr, s 

?]ft * <7) 3 -r ; P 9 ilil-r -5 ® m« * ^{b $ 

u T >:^mii'S:n-^ m-rtmmi£ e 

{c, HI o(xs^T<j;-5(z. mit:&.zsM[^o^^m^m^^ 

^. v^:^>y N 1 5 fe. ^^ffiSB 15a (hJgSgP 15b 
[0 0 6 0] OS^C, Wtavi/:^^-;/ h 1 4<D^olZm^ 

ML^-jffssBi 4 hm^'t(Di^mfi^<bmm-r^z.tA^^ 

-5. ^blX. m^Hl'^miZHf^^X. Vi'^-y M 4(7){4 

Aen-5o ^oifzib. mi nz^-r^o\z. mnmmik 

<r>mti-7if:^y h 1 4{C*iHT, t<r>-^if^y h 1 4® 

^m\z^w»immkii\yXoymui m\ 

1 {C^-rvy:^'-y h 1 4T«. 4''DlgL IC^t bTiiSSB 
1 4 b*i}^^Sn«COi<l!l©51-fiiJ±ffl{C(HI8K 1 6AtJgJSK^5 
nxt^i^o dCDHSBl 6tS. T^^-.-y h 1 4<DfiS:Jg<!:|Sl 

mzm^'mmx^^o sfc. eaa5i6«. vif^.-yM 
4©^1.(n±^lP^c)^J5g3nT*5»^•7;/^y h i A<Dft&.^^ 
^m\z^^^xmm^m.x$>^ittb. -^cr^v h\A<Dm 

m.m.m^mm\z%m^x^^. 
[0 0 6 1] sfc, a«^*g#a«. Gagi5 1 a \zi\7Lx 

«. Ti/^-y h 1 4:(DmM.mz^mi)m<^mmzmm 
(nmMmm'Bi.u^^^xm^-t^, ^etz. s^niHg^ 
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S 1 2 (C^fcfc-pfC, -^^^v h 1 4CDiggl5fr*3 

[0 0 6 2] o*D. eis»rHi#a«, ffififi^ift^ftgjtc 

14cD[^ffliJ («^^4i:Mr«il-rsfiiJ) ^SSSP (±g|5. T 

CO 0 6 3] s«Brtg#©«. ±^^mmj&m(D 

'^if^yV2, 3, 11. 12, 13, ISlCJ^sXbT 

[0 0 6 4] 0±tB^ 1 lESKfti^^SS! 
M^icMit®— o-C*SIt^MSfttr-r-5J:35SSSiJ2 b, 

[0 0 6 5] o±t8*ss}gS8-e«, m.mMt.\^-z:zfuy 

vy^^-yh2, 3, 11, 12, 13, 14, 15^:8? 
[0 0 6 6] $btz. ±ie3^*gJB^lCJ:i3tES^n5if 

(.■<) \B.^nm.(Dm^^\zj^DmiR^m-r^m^mi~'i 
2 (Di^-rnf}^-miizmm.o^mmm.. cwts^ic j;ntf. 

[0 0 6 7] (a) immi^9(Di.'>'rnA^—m\z$m 
m&mt^mv. mfs.mm=F=i7\zim^<Dmmm^ 

te:*|6]ffliJtlHie:^[fi]i£ffl©SS8B{cBaef S®8K©4''C,^ra 

(D^&izM^^hrzmtu?,^tm0s.^n. mm-r^^y 



h<Dmmmt, ^(D^mmmzni'Xm^m^Sivrcm^ 
-e^-s. zL<Dmm.izQ::rnt, -r^^^ybo^^mmmizi^ 

Lxmmms^Lfzm^mz^o. 'jTi^i^>^mj£'^n 
■^m-rmi&m!£^m^L. mm^S:mz¥To:itf}iX'^ 

[0 0 6 8] 

[igi] ^iiiMjgig.{r*3tt-5iifjit^-5'««EfflS^j5E 
[0 2] -^^^y ht.nm=j'(o\3im^m.ii<Dm^^^-r 

[|gl4] m 2 :?.<;/ htmWT-roHlG^ie 

[0 6] gj)fttt«t€r5^-r0. 

[0 7] JSi]co*SlJgM®^i^^-y h itt^^Wlsl^teiitg 

[0 8 ] mo^mMj^mo^-^i/^-y h tm»7'«lEIe^^B 

[09] w\<D'mmmm<D-rif^yh't7r:-rm^mo 
[010] gijwiisfij^ffi<73vi^^'"y h&^-r^^0. 

[011] S'J©*SgJ^^.rov^^-y hcD#4«0. 
[012] SijW^SSJ^^*^)-?^/^-^ hco?4^0. 

[013] ^^o:>m.m^-i$'(Dmmm^m. 
[014] g8g*gjiig-r«fcis?)»0, 

[015] SfJKffi^Sr^-rSo 

[016] m«TF3 7roiHie{4e<i:m«SB:y:^®mffi 
i:COM^^^-r0. 
[!^^»Ui§^] 

l-Bjl^tUTcoyaT^-^', 2. 3--7yt^-y 

h. 2 b, 3h-mm^. 6-:r7'>. s 

llb-MfiSB. 1 2-Vi^:^y h. 12 b, 12c- 
mSi^. 1 3-Vi?'t--;/ h, 13 b, 13c-5SSg5> 
1 4"--7^^><y 14b --jSfigB. 15-vy:?^-y 
h. ISb-SfiBB. 1 6-BM^«g^gi:bT©[HI 
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